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Context: Life Cycle Water Use

Meldrum et al. 2013



Potential Limits of Water on Shale 
Development

Gauged Streamflow vs. Consumption

Shale Plays in U.S.



Water Use in Hydraulic Fracturing

Meldrum et al. 2013

7,500 to 20,000 m3 of Water to 
Hydraulically Fracture a Well 



Water for Natural Gas Extraction



Reducing Water Impacts

 Re-use of produced water

 Use of brackish water

 Protection of fresh water 
resources



Weighting Different Water Options

 Potable Water

 Unappropriated surface water

 Appropriated surface water 
(rights transfers)

 Groundwater

 Non-Potable Water

 Municipal/Industrial 
wastewater

 Shallow brackish water

Relative 
Availability 
and Cost



Water Availability
Unappropriated Surface Water Unappropriated Groundwater Appropriated Water

Municipal Wastewater Brackish Groundwater Consumptive Demand 2010-2030



Water for Development

Unappropriated Sources – New Demand All Sources – New Demand



Relative Cost of Water
Unappropriated Groundwater Appropriated Water

Municipal Wastewater Brackish Groundwater



Environmental 
Risk Metric



Summary

 Location matters 

 Data is required to weigh water 
supply options:
 Availability, 

 Competing demands,

 Cost, and

 Environmental concerns


